A technique for the management of cardiac catheterization in children is described which combines axillary plexus block with basal sedation. The technique offers a quiet still arm with pronounced vasodilatation, permitting the use of larger catheters than usual, making sampling easier, and giving undamped pressure records.
A technique for the management of cardiac catheterization in children is described which combines axillary plexus block with basal sedation. The technique offers a quiet still arm with pronounced vasodilatation, permitting the use of larger catheters than usual, making sampling easier, and giving undamped pressure records.
These factors, together with the absence of venospasm, make catheterization of an arm vein in young chiidren a feasible proposition; in addition arterial sampling via the brachial artery may be performed without further inconvenience to the child.
Cardiac catheterization in infants and young children presents problems in anaesthetic management which are not encountered in adults.
Numerous methods have been recommended for conducting this procedure in younger children. These may be broadly classified as: (i) Basal sedation. A wide variety of drug combinations have been used (Smith, I950; Rees and Hay, I959; Fieldman et al., I955; Keown et al., 1957; Smith, Rowe, and Vlad, 1958; Carnegie, I953; Feldman, Robbie, and Monro, I96I; Ordish and Mair, I96I Eriksson's method (I965) . This involves the use of a venous tourniquet to prevent distal spread of the analgesic solution. Only one needle puncture is required.
The axillary artery is palpated at its highest point in the axilla, and a 25G needle, length i 6 cm., is inserted as adjacent to the artery as is possible. Often a click is felt as the needle pierces the neurovascular bundle. The needle is correctly placed when it is pulsating with the artery. (The Fig. illustrates the position of the needle with relation to the contents of the axilla.)
After first aspirating to exclude blood, the analgesic solution is injected. Feldman et al. (I96I) have suggested that these movements indicate that protective reflex activity and muscle tone remain intact; thus, the patient would be able to maintain his own airway. In practice we have found that oropharyngeal airways have not been required. Blood levels and toxicity All local analgesic drugs are potentially toxic and bupivacaine is no exception. In man the toxic level has not been determined, though toxic symptoms do not appear at blood levels up to 4-0 ,Lg./ml. (Jorfeldt et al., I964) . Yoshikawa, Mima, and Egawa (I968), using dosages of 2 mg./kg. of 0-5 per cent bupivacaine with adrenaline 1/200,000 for axillary plexus block, found blood levels of 2 ,ug./ml. or less.
Children are more sensitive to local analgesics than are adults and have a lower threshold for convulsions. We therefore decided not only to use 0-25 per cent bupivacaine with adrenaline 1/4oo,ooo, but also to use a reduced dosage, ViZ. I25-1-5 mg./kg.
Using gas chromatography we have found a peak level of <:I jig./ml., thus showing that the blood levels are well within the toxicity range, as was to be expected.
Though 0-25 per cent bupivacaine is slightly less efficient than 0o5 per cent with regard to the intensity of the block (Hollm6n, 1966) , it offers a greater margin of safety in reducing the likelihood of convulsions.
Results
In all, 45 children 2-6 years old have been satisfactorily managed by these methods. In i8 of these patients angiography was also performed without the need for additional anaesthesia. That there was no depression of ventilation has been confirmed by the 02 saturation levels, which were normal in those patients who were not cyanosed and who had no shunts.
The details of weights and ages of the patients managed by this technique are shown in Table I , and the catheter diagnosis in Table 2 . Discussion To achieve conditions in which the child's arm is still, using either general anaesthesia or deep sedation, the possibility of respiratory depression with consequent arterial desaturation must exist. The use of intermittent positive pressure ventilation during this procedure will also affect the blood gas concentrations. Axillary block renders the arm both motionless and anaesthetic so a lighter plane of sedation can be safely achieved without adding to the difficulties of catheterization. We have confirmed that arterial desaturation does not occur with this technique. In addition, all our patients have recovered consciousness shortly after the procedure; we have not encountered the 
